Transcriptional/translational feedback loops between clock genes such as per and tim -first cloned in Drosophila -and their protein products [1,2] are thought to constitute the core of the circadian clock [3][4][5]. A representative of the early metazoan body plan, the nematode (roundworm) Caenorhabditis elegans has had its complete cell lineage traced and it is known that it has many molecular components in common with those of the vertebrates [6,7]. Recent studies have shown that C. elegans carries a per homologue, lin-42, and that its mRNA levels oscillate synchronously with approximately 6 hr molting cycles at the postembryonic developmental stage [8-10]. However a basic question arises as to whether or not C. elegans shows a circadian rhythm, because no one to date has been able to show a circadian rhythm in any phenotype of C. elegans. We show here that adult C. elegans has an overt temperature-compensated circadian rhythm in locomotor behaviour, following entrainment to light and dark cycles.
Transcriptional/translational feedback loops between clock genes such as per and tim -first cloned in Drosophila -and their protein products [1,2] are thought to constitute the core of the circadian clock [3] [4] [5] . A representative of the early metazoan body plan, the nematode (roundworm) Caenorhabditis elegans has had its complete cell lineage traced and it is known that it has many molecular components in common with those of the vertebrates [6, 7] . Recent studies have shown that C. elegans carries a per homologue, lin-42, and that its mRNA levels oscillate synchronously with approximately 6 hr molting cycles at the postembryonic developmental stage [8-10]. However a basic question arises as to whether or not C. elegans shows a circadian rhythm, because no one to date has been able to show a circadian rhythm in any phenotype of C. elegans. We show here that adult C. elegans has an overt temperature-compensated circadian rhythm in locomotor behaviour, following entrainment to light and dark cycles.
We used C. elegans (Bristol strain N2) sustained in liquid medium comprising components as previously described [11] with one exception: the concentration of penicillin-streptomycin mix was 0.2 mM. We isolated individual worms at the L3 or L4 larval stage and transferred them to a chamber (20 mm diameter, 3 mm thickness) to measure footprints for 30 min at 1 hr intervals using an automatic tracking device (bug-tracker, [12]). Figure 1 shows a series of footprints of an isolated C. elegans in a light and dark cycle comprising 12 hr light and 12 hr darkness (LD, 12:12, L 1,000 lux) and subsequent continuous darkness (DD) at 20°C. It clearly shows that the nematode moved more actively during the day than at night in LD, and that the characteristic behavioural pattern was sustained in DD.
We examined fluctuations in mean moving speeds calculated from the length of footprints in LD and DD ( Figure 2 ). As C. elegans is growing to adulthood, the moving speeds became clearly entrained to LD, with a peak at midday and a trough at night, and they were reentrained to 180° inverted LD following several transients. When the worms were exposed to DD after reaching adulthood, a clear rhythm was sustained, with a peak around subjective day and a trough around subjective night. 
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